Purpose: This paper presents the results of an analysis of 20 free and open source ILS platforms offered to the library community. These software platforms were subjected to a three step analysis, whereby the results aim to assist librarians and decision makers in selecting an open source ILS, based on objective criteria.
I. Introduction
Integrated library systems (ILS) are multifunction, adaptable software applications that allow libraries to manage, catalog and circulate their materials to patrons. In choosing ILS software, libraries must base their decision not only on the performance and efficiency of the system, but also on its fundamental flexibility to readily adapt to the future demands and needs of their patrons.
With the advent of the Internet, the World Wide Web and open source technologies, developers, contributors and open source software users have turned more and more to free and open source software (FOSS) library solutions. Since the emergence of such technology ten years ago, developers have continuously increased the offerings of fast, freely-available ILS software. Increasingly, the quality of FOSS products is easily comparable to that of proprietary ILS products developed by commercial software vendors.
However, before the current explosion of FOSS ILS offerings, how could librarians who wanted to switch to FOSS be sure they were getting a truly turnkey, free and open-source solution? Knowing also that many FOSS become inactive after a few years, are these ILS solutions sustainable? How do libraries determine which FOSS solution best fits their needs? Unfortunately a lack of good information often keeps library information professionals from embracing FOSS technologies. Many harbor doubts with regards to the functionality and performance of such software, given the complex nature of library systems management. Because FOSS ILS solutions are free and relatively new, many libraries consider such options too risky to consider and undertake.
II. Object of this Article
This article is intended to be a reference tool for library policy makers interested in acquiring an FOSS ILS for their institution. Using the proposed methodology, policymakers can significantly shorten lead times and improve the efficiency of the decision making process with regards to selecting the best FOSS ILS solution for their needs. The prescribed methodology meets the best practices standards in selecting and implementing new technologies and can easily be adapted to the needs of all libraries.
The focus of this article's assessment method is not to identify the best FOSS ILS software, but rather to highlight the best products available to libraries without having to worrying about future sustainability and functionality issues.
Respecting that every library has its own particular needs, it is not possible to tailor an analysis to every type of existing library. However, our proposed analysis model is one that policy makers can rely upon for making a decision. The methodology has been developed to assist in the decision making process and the resulting analysis is presented below.
III. Selection and Evaluation Guidelines
In order to better filter down appropriate FOSS ILS software for large libraries, software products aimed at smaller libraries or even personal collections were not considered for this research.
It is not uncommon that FOSS may be updated several times per year and for the purpose of this study, the most recent versions were selected.
To further limit our analysis, only the default functionality, available without changing or personalizing settings was considered.
IV. Methodology
The proposed methodology follows the principle of observing and analyzing the flow of energy (or wave flow) through a filter. In the case of our study, three filters or steps were set up through which only the most suitable FOSS ILS will pass through and be recommended. This process is designed to uncover the true free and open software options that incorporate attractive and sustainable development communities and usable features that meet the needs of libraries. Each step of the study will analyze a specific tool by implementing its own evaluation criteria. At each stage the functionality of a specific tools is evaluated and then ranked by category. These ranked positions indicate whether an FOSS ILS will continue to be considered in the course of the study or rather rejected from further consideration.
Initially, a select grouping of FOSS ILS were assembled together, forming the metaphorical tree trunk of our study. The width of this trunk's core was equal to the total number of ILS under consideration. As the results of each stage of assessment were completed, branches emanating away from the trunk indicate rejected FOSS products while the continuing trunk represent products still under consideration.
The three analyses that software underwent are the following:
 Evaluation of software licensing  Evaluation of the community  Evaluation of functionalities 
Evaluation of ILS licensing agreements
Is the application truly an free or open source software as defined by license agreements? At this stage, we assess the relationship between the development community's usage privileges and defined usage restrictions of the software based upon licensing contracts. FOSS are then sorted and ranked based upon usage rights.
Evaluation Criteria
Just because software are offered under the designation of "free license", as with the example of GPL, does not necessarily mean that all aspects of the product are free and open to use. By a close analysis of FOSS ILS communities it becomes possible to assess user permissions and rights and to best determine the definition of free.
For example, free licensing generally requires a software's source code to be freely available. A community that does not make its source code available inadvertently inhibits the necessary freedom needed by the community to study, change and improve the program. So in addition to weakening the basic usage of such restricted free software, it equally diminishes the dynamics of the attached development community. Developers, users and potential contributors are all denied access to more closely study the FOSS code. A community that agrees in advance to a truly open application essentially demonstrates a higher level of transparency, openness and user confidence in its software product.
Software Categories
By studying software licenses we were able to place each of the FOSS ILS into one of the seven below categories of software. The FOSS ILS that fall into the categories of "Free Software" or "Open Source Software" was kept. 
Evaluation of FOSS ILS Community
Is a FOSS community engaged and dynamic? At this stage we began to analyze the development communities affiliated with each software product, studying both their attractiveness and sustainability. Each of the communities was analyzed based upon a series of criteria whose results were then compiled and sorted into a table matrix. The final scoring of these ILS allowed them to be placed into one of the four categories of free software communities (see table 3 ).
When choosing a free software, you are not only choosing functionalities, but also choosing to become part of the affiliated FOSS community. It's best to always carefully consider the software community first before selecting a product, because it is this community that ultimately supports usability and determines future development. The size and level of activity of a software community has a direct impact on all aspects of FOSS development. Therefore, assessing a community is actually assessing the usability, attractiveness and sustainability of a free software product.
Attractiveness and Sustainability
Attractiveness and user interest levels in a software product help to assess the influence of users on any given project and also predict the levels of community support. Sustainability is in many ways a measure of broad community support and interest (of time, energy or money) that is likely to continue into the future. Sustainability is not measured only at a given time and must logically be assessed over extended periods of time.
The attractiveness and sustainability of a FOSS ILS community can be assessed by measuring the best practices implemented by these communities to ensure continuing development and constant evolution of their software. Initially, this is determined by the existence of a critical mass of developers, contributors and users all working on the software. The natural establishment of procedures, methods, practices and tools developed by these groups, with the issues of performance, stability and adequate levels of security in mind, allow for innovations in the process of FOSS development innovation while also ensuring sustainability.
When a community scores highly in this assessment stage, one cannot necessarily assume it ensures a more reliable, sustainable, interoperable, relevant or effective FOSS project. But, the score is indicative of an opportunity for reliability, durability and interoperability.
Evaluation Criteria
For assessing the FOSS communities, we designed a table matrix of 40 community assessment criteria grouped into 18 categories organized into two axes (see appendix). For each of these criteria and categories within the table matrix we specified a weight and then assessed each criterion by assigning them a rating.
Final Community Assessment
The final score resulting from the table matrix of the community is used to position the ILS into one of four categories of final community assessment (sustainable, emerging, just released or inactive). The ILS that ranked in the categories "sustainable" or "emerging" was selected for further analysis. The software that was placed into the categories of "just released" or "inactive" was excluded from the remainder of the study. 
Evaluation of FOSS ILS Functionality
Does the functionality of FOSS ILS meet users' needs? At this stage of the research, we analyzed the functionality of each software with regard to efficiency and usability. We evaluated the features of each ILS based on a series of criteria and then compiled the results into a table matrix. The final score was then used to identify strengths, weaknesses and the distinctive features of each product. The resulting analysis is specifically meant for use by library decision makers of bodies in identifying the FOSS ILS most relevant to the specific needs of their library.
Maturity
Based on the criteria of user satisfaction and usability, the area of maturity is the component that measures the degree of integration of processes or functionality that make up part of the software. It is really the success of this particular element that allows a thorough assessment of overall functionality and comparison of integrated modules in the various ILS under consideration.
Maturity is also associated with growth of a software over time. When a child moves from childhood to adulthood, it becomes increasingly independent and takes on more responsibility at each stage of life, becoming increasingly more mature and refined. Software also passes through stages of maturation. Early versions of software often offer relatively few features and can be filled with defects. Subsequent versions typically improve and offer additional features and greater stability.
Without measuring a feature's maturity it would be difficult to compare the similar functionality of the various software products under consideration. The truth is that the implementation of a particular functionality or application within an ILS software has little to do with the quality of its performance or whether it even works. However, a functionality that is barely implemented in one software product may be truly remarkable in another. It is precisely this difference that is reflected in the results of each criteria and category ranking.
To determine the maturity of software functionality, we created the necessary circumstances so that targeted ILS functions were properly expressed and demonstrated. We then evaluated whether a particular function responded well enough to the insinuated need to determine usability, which is remains the key measure of quality when comparing system interfaces.
Finalization
This is simply the measure of the amount of features available for each of the FOSS ILS software based upon the total amount of functionality expected in a typical ILS software. The resulting score was then expressed as a percentage, with 100% representing the ideal score.
Evaluation Criteria
For assessing the functionality of the FOSS ILS, we designed a table containing 799 different criteria, grouped into 50 categories and 8 modules. These criteria represented the typical automation needs of a standard library. For each of these criteria, categories and modules within the table matrix we specified a weight and then assessed each criterion by assigning them a rating.
Categories of Maturity of Functionality
The final scores of the resulting table matrix for finalization and maturity were used to rank the ILS into one of three categories of maturity of function; "mature", "improving" or "immature". The FOSS ILS that ranked as "mature" was then selected for further consideration. The software placed in the categories of "improving" or "immature" was excluded from the remainder of the study. 
V. Decision matrices
Using decision matrices to help organize the decision making process is commonly used by libraries when choosing a new automation software. The exercise allows them to select the ILS that is most suited to the needs and operations of their library.
In this study, we used two decision matrices that incorporated the method of weighted sums. One matrix for the evaluation of the FOSS ILS communities and the other for the evaluation of software functionality. For each of these two matrices, we proceeded as follows: 1. Established evaluation criteria. 
Weight
We have defined a scale of three weights. Each of these weights indicates the importance of a particular criteria based upon certain situations. The same scale of weights was used in both the table matrix of evaluation for ILS communities and for the table for the evaluation of functionality. 
Rating
The points scale defined in the following rating system was used to arrive at the scores found in the evaluation table matrix of ILS communities as well as for the criteria used to rank maturity and finalization in the evaluation of functionality table matrix. 
Calculation of Scores Criteria
In order to properly calculate the score for each of the criteria, the ratings of each criterion must be first multiplied by the weight. Score = Rating x Weight
Calculation of Scores Categories
In the case where the criteria are grouped into categories, a weight is also assigned to each category to indicate its relative importance in the evaluation process. The score of each category is calculated by adding up all the scores of all criteria in the category and then dividing that by the total amount of the weights for all criteria in the category.
Score category = Sum of scores of criteria for a category / Sum of weights of criteria for a category
Calculation of Final Score
The final score is calculated by adding up the multiplied totals by its weight and then dividing by the sum of all weighted categories.
Final score = (Score x Weight Category 1) + (Score x Weight category 2) + (Score x Weight of category n) / Sum of weighted categories VI. Results Avanti 1.0 is considered freeware because it is possible to download the software free of charge. However, it is not considered an Open source software because its source code is protected by its licensing agreement. It should also be noted that Avanti 2.0 has become a proprietary software. This software was not selected for further study.
Evaluation of ILS licensing agreements
For the software LearningAccessILS, licensing terms could not be determined. There does not appear to be any links to development information on its website. Users must obtain a formal authorization to download and run the software. It does not appear under be distributed under a recognized free license agreement. This software was not selected for further study.
BiblioteQ and WebLis are both considered to be freeware since both can be downloaded for free. However, they are not subject to licensing and their source codes are also not available. These programs were not selected for further study.
Open MarcoPolo, although subject to the GPL is not a free software. As well, its source code is unavailable to developers. It was determined to be freeware but not selected for further study.
All other ILS including Emilda, Evergreen, Gnuteca, InfoCid, Jayuya, Koha, NewGenLib, oBiblio, OPALS, OpenAmapthèque, OpenBiblio, PhpMyLibrary, PMB and Senayan, are considered free software based on licensing agreements. All of these programs were selected for further study. Inactive Communities Emilda, Jayuya, OpenBiblio and PhpMyLibrary are considered inactive because no development activity has been noted in their source codes or on their discussion lists for several years. These programs were not selected for further study.
Evaluation of FOSS ILS Communities

Just Released Communities
Gnuteca, InfoCid, NewGenLib, oBiblio, OPALS, OpenAmapthèque, and Senayan are considered to be just released because their communities do not currently have a critical mass of developers, contributors and users. Some procedures, methods, practices and tools remain unimplemented and are not freely available to ensure sustainability. These programs were not selected for further study.
Emerging Communities
PMB is considered emerging because the software has a growing community of developers, contributors and users. However, the community has failed to implement procedures, methods, practices and tools to ensure sustainability. For example there is currently a lack of good access to the software infrastructure and codes hindering the development community from pushing forward towards future development goals. Also, there is no clear renewal or development of leadership, no existence of control procedures or support, no list of bug tracking or schedule of further development, etc. Even though this software has a minimal qualification, it was sufficient to stay in the study.
Sustainable Communities
Koha and Evergreen are considered sustainable communities because they both have obtained a critical mass of interested developers, contributors and users. Both communities have managed to put in place a very solid collaborative infrastructure made of development tools to help manage goals, function, architecture and design, outlining the responsibilities of developers and contributors -concurrent versioning system (CVS), bug tracking, translation, development planning, etc. These procedures, methods, practices and tools help to reinforce sustainability. These software were retained for further study.
About ILS retained
Although fairly dynamic and responsive, the community of PMB did not demonstrate some of the following basic best practices of attractiveness and sustainability:  the unavailability of a strong infrastructure for public collaboration and commitment to future access and transparency. There is no public CVS, bug tracking or development schedule, only discussion lists;
 the geographical concentration of developers and contributors, about 10 people mainly from PMB Services, is based in France;  the presence of a single development corporation (PMB Services).
The Koha community shows great attractiveness and sustainability because of the following:
 a good number of companies and business consultants providing worldwide support for the product. More than 19 companies throughout the world can be identified each offering software counselling, support, training, accommodation, etc. ;  a very high degree of integration by adopting two Marc formats (Marc21 and Unimarc) and system availability in more than 25 languages;  its ability to effectively structure their community and its contributions;  the development and renewal of its leadership. There is a different administrator for each version;  the size of its community of developers and contributors (over 50 people) is spread across dozens of countries.
The Evergreen community also shows great potential based on its vitality and sustainability:  the rapid growth of its community of developers and contributors;  the high caliber of its developers and contributors. They come from consortia of public libraries and academic library systems in the United States and Canada;  the high levels of user satisfaction as demonstrated by the annual user survey and journals publications.
Evaluation of FOSS ILS Functionality
From the previous of products, only three FOSS ILS (Evergreen, Koha and PMB) were selected for the evaluation of functions. Depending on the priorities of each library, these results may vary. Finalization Evergreen : 61 % Koha : 86 % PMB : 73 % Maturity Evergreen : 3.7 / 7 Koha : 4.9 / 7 PMB : 3.8 / 7 Networking and sharing Evergreen and Koha were both born out of consortial administration of resources spread among multiple libraries and this is reflected in the software's internal operations by the number of options and its overall ease of implementation. Shared administration is not limited to the catalog and applies also to bibliographic records, authority records, categories of documents, patron records, patron preferences, budgetary funds, etc. It is also possible to treat all branches as independent, but still share a common catalog.
Settings
These three ILS systems offer a myriad of options that allow the system to be set up in accordance with existing library policies: eg. circulation policy, locations, documents types, budgets, customer classification, data entry, Z39.50 servers, etc.
Koha is the ILS that offers the most international options: choice of date format (U.S., metric, iso), choose by type of MARC record (UNIMARC or MARC21) and choice of 25 languages. Koha is the only one to offer options related to FRBR, OAI, event logs and reporting based on OPAC usage. PMB provides options for SDI (Selective Dissemination of Information Service), reindexing, an interface for database back up and import/export of bibliographical records, the determination of default values (eg. when cataloging materials), choice of interface languages (9 languages), choice of interfaces and friendly Web-based OPAC.
Settings for Evergreen are not directly accessible to librarians because it is coded in the system programming. This ensures security especially important to the project as this ILS is often used by very large library networks containing between 15 and 270 branches. There are two levels of administration settings, one for the system administrator and another accessible only to the director of library operations.
Report Generating
Evergreen stands by the quality and scope of its report generator. Built intuitively, it is easy to use. It is easy to query all desired data within the software database even without knowing any programming language. Other FOSS ILS possess, in addition to the default reports, less sophisticated report generators than Evergreen's and which overall tend to be more difficult to manipulate.
Koha has its own report generator to query the data and produce reports. This does requires some experimentation in the choice of data options in order to obtain the desired end result.
PMB also has, in addition to a default report generator, a module to generate specific reports. It is thus possible to query all data together, but this requires a basic knowledge in SQL query language, which may be a limiting factor for library staff.
Managing Privileges and Permissions
The three FOSS ILS software all have a system to assign user privileges based upon the user. In all cases, you must first create a user account and then select the rights and privileges of that particular user.
Evergreen has the most comprehensive security system of all the FOSS ILS that were considered. After creating a user account, you can select a predefined library security group, according to the profile of the employee (for example: cataloger, managing cataloger, etc.). It is also possible to refine the security and permissions for 150 other actions and functions. The assignment of permissions can also be defined by library bus, branch library, library network, library system and even consortium. Lastly, permissions can also be selected by branch locations.
The security systems of Koha and PMB offer only groups of features rather than individual functions. In a library containing a large number of employees and, consequently, specialized tasks, these system limitations may not be sufficient.
MARC Format
Koha offers the possibility to set, add and modify zones and subzones.
Evergreen works only with the standard MARC 21 and it is possible to catalog directly into the MARC format field.
PMB is based on the Unimarc format and did not allow direct cataloging in any format.
Authority Control
Koha and PMB both have modules for authority control, institutions, names, subject headings, authors or other type of data. Authority control in Koha is based on the MARC21 standard. PMB does not handle authority control based on an established standard.
Evergreen has no module for the authority control.
Search Options
The three FOSS ILS all offer excellent research options when searching the OPAC, allowing the use of Boolean operators as well as truncation of characters.
Evergreen and Koha offer by default a simple search in a streamlined interface similar to Google's search engine interface. It is also possible to access advanced search options if you want to refine the search by combining multiple fields with Boolean operators, limiting the search and sorting the results.
PMB offers five types of research: simple (default), combined (combination of several fields with Boolean operators), terms (specified by the library), by tag (specified by the patron) and external (searching several external databases or catalogs outside of PMB). This variety of research options may even serve to confuse researchers. Even though it is only possible to limit searches by document type, PMB is capable of sorting the results by several different parameters.
Koha and PMB both offer the ability to save searches queries by RSS.
Presentation of Research Results
All FOSS ILS included in the study presented results initially in a simple format, and by clicking on them, it then accesses the results in a full record format. It is possible to navigate through the results by foraging and to conduct another search by clicking, for example, the name of the author, which will display all records by that author.
In Koha and Evergreen, the results were displayed on the screen similar to that of the Amazon.com format. Both present default results in order of relevance. Both also offer the possibility to browse the results by facets: availability of documents, libraries, authors, subjects, collections, etc.
In PMB, the default is limited to 10 possible results. You must click on the button "Show all records" to be able to view and navigate through the results pages. The PMB OPAC offers opportunities for exporting bibliographic data in the different formats (UNIMARC, xml, html, text, Bibtext and EndNote) and to also print, save or email.
Circulation
The three FOSS ILS products all offer many automated document circulation functions such as real-time verification and validation as well as account expiration data and access to patron disputes within the patron record. These tools help facilitate circulation both at the time of borrowing, renewal and return of materials to the library.
All products include automated email and mail generators producing notices for patrons based on circulation requests (hold notices, late notices, reserves, etc..) or the receipts of circulation transactions (items borrowed, returned, billed, paid, etc..). All also have the capability to determine library closures/holidays as well as tools for generating specific batch mailing or email notices to patrons.
Although PMB does effectively handle most basic circulation functions, certain of these functions are not as well developed as one might hope. The management of circulation fines is very limited (one rule for all documents, customers and branches) and its the same concerning the rules for renewals. There is no possibility to manage reserves lists. The circulation rules are spread out over several tables and settings and not located in one centralized area.
In all of the software products patrons are able to access their personal accounts by providing an identification number and password. Different options are available to patrons who log in to their accounts such as review of materials on loan, their basic patron information and user profile as well a more detailed description documents on loan. When connected, patrons can also reserve library items, renew materials on loan, update their address and password as well as keeping lists of materials of interest to them.
Acquisitions
In Koha and PMB, it is possible to track orders but this function is limited by three assigned commands: "ordered", "received" and "completed". Therefore, all orders are firm and it is not possible to make prepaid orders, according to an approval process, donations, subscriptions or follow-up of backlog. The low scores in this area of the evaluation reflect that the order tracking is not highly developed and there is great room for improvement for both applications in this area of automated operations.
Evergreen does not have a module for managing acquisitions. Periodicals Koha and PMB are both able to create rules based on the frequencies of all types of periodical documents. The check-in and tracking function easily accounts for all received materials upon arrival and also manages subscription data and claims information. Koha was the only FOSS ILS studied that offered a function for tracking internal routing lists to patrons. Evergreen has no module for serials management.
Results by ILS Koha Koha ILS was ranked the most complete FOSS ILS because:
 the number of functions answered by functionality -routing periodicals, inventory control, authorities, generation of notices to customers, order tracking etc. ;  the quality of the implementation features.
Evergreen
Evergreen stands by the quality of the implementation of its features:
 extensive access management -security;  robust construction to support a consortium of libraries (275 libraries in the consortium Pines of the state of Georgia, 9.8 million documents, 15 million of loans in 2007), but also a documentation center;  power tool for generating reports and statistics.
Evergreen has no module for authority control, acquisitions and serials management (modules in development).
PMB
PMB is very functional ILS, with all necessary basic functions of library automation especially with regard to:
 integration of Web 2.0-oriented features and other patron-based Web services: (review of documents, add comments and tags from users);  federated search connectors for Z39.50 and OAI;  safeguarding the security of all data and full system restore from the safety backup;  the creation of item records on the fly for documents with no bar code.
VII. Final Result
In this section, we identified and analyzed 20 FOSS ILS using rigorous selection methods.
Initially, we analyzed the 20 FOSS ILS in terms of licensing. This was done by studying their licenses and analysing the consistency of product licensing agreements. The result of these observations allowed us to rank each of the ILS in a specific software category. Of these 20 ILS, 5 were rejected as not conforming to a category of free and open source software products.
In a second step, we analyzed the 15 remaining ILS in terms of the affiliated software development communities. This was done by discerning the attractiveness and sustainability of their affiliated communities following 40 established criteria. The result of these observations allowed us to rank each of the ILS into category of communities. Of the 15 ILS, 12 were rejected for lack of established or evolving development communities.
Thirdly, we analyzed the 3 remaining ILS in terms of functions. This was done by observing the maturity and performance of their processes as defined by 799 established criteria. The result of these observations allowed us to rank each of the ILS in a category of maturity of functionality. From these 3 ILS, 2 were rejected for lack of mature functionality.
Finally, one ILS has passed through three elimination rounds: the Koha ILS software product. Koha consistently received the best results at all stages of the study. 
Functionalities
However, although the analysis and the results show a clear winner, Koha is not the only ILS to consider when selecting a FOSS ILS. Both the Evergreen and PMB ILS products should be taken into account and very seriously considered because they both obtained very good results both in the evaluation of communities that function.
The observations and results of Koha and Evergreen PMB indicate that these three ILS can not only meet the needs of libraries, but they remain alternatives that library decision makers must seriously consider.
VIII. Conclusion
This article aims to serve as a reference tool for the selection and acquisition of FOSS ILS but also to correct persisting prejudices against FOSS ILS, including the preconceived risks associated with the implementation and sustainability of ILS FOSS.
According to Tim O'Reilly, founder and CEO of O'Reilly Media and champion of the free and open source software movement there are three important trends in FOSS development: the democratization of access to software, collaborative networking and personalization of software, and an increasing shift toward seeing FOSS as services. FOSS ILS fit perfectly into these three trends. Many are offered free of charge based upon the principles of free licensing and open source software solutions, they are developed through the collaborative efforts of established development communities they often offer robust features, functional, quality and innovation.
It also clear that the spirit of free and open source software development is very similar to the principles of librarianship, as noted by Eric Lease Morgan, a staunch proponent of FOSS in libraries. He explained that libraries encourage intellectual freedom and free access to library resources while FOSS encourage respect for intellectual property and the free distribution of its source code and documents. The two movements maintain a mission of open access and the sharing of knowledge to enrich and advance society.
When a library selects free software, it chooses not only a powerful means of reducing its spending, but also opportunities to become more independent in terms of its choices of business and software vendors, more importantly, it reinforces its primary mission of disseminating information while further justifying its choice of technology in a context of public service. 
